Abstract. Impedance mismatch inside the connection from the microwave power generator to the plasma machine is studied. A magnetron power generator transmits microwaves of 2.45 GHz and variable power from 50W to 5000W, through a flexible rectangular waveguide to heat plasma inside a Mirror Cusp devise located at the Polytechnic University of Puerto Rico. Before the production of plasma, the residual gas of the devise must be extracted by a vacuum system (5Torr or better), then Argon gas is injected to the machine. The microwaves heat the Argon ions to initiate ionization and plasma is produced. A dielectric wall is used inside the rectangular waveguide to isolate the plasma machine and maintain vacuum. Even though the dielectric will not block the wave propagation, some absorption of microwaves will occur. This absorption will cause reflection, reducing the efficiency of the power transfer. Typically a thin layer of Teflon is used, but measurements using this dielectric show a significant reflection of power back to the generator. Due to the high-power nature of the generator (5KW), this mismatch is not desirable. An electromagnetic field solver based on the Finite Difference Time Domain Method(FDTD) is used to model the rectangular waveguide connection. The characteristic impedance of the simulation is compared with the analytical formula expression and a good agreement is obtain. Furthermore the Teflon-loaded guide is modeled using the above program and the input impedance is computed. The reflection coefficient is calculated based on the transmission line theory with the characteristic and input impedances. Based on the simulation results it is possible to optimize the thickness, shape and dielectric constant of the material, in order to seal the connection with a better match.
INTRODUCTION
A rectangular waveguide partially loaded with a dielectric has an impedance discontinuity that causes reflection. It is desirable to match the line in order to reduce reflection. Power is loss due to reflection. It means that more percentage of power from the microwave generator is needed to compensate the loss, reducing the efficiency of plasma production. We intend to optimize the dielectric to minimize the reflection. A Teflon layer is used as the dielectric because Teflon resists temperatures as high as 300º C during long period of time without suffering any change or modification and based on simulations and computations , less permittivity produces less reflection. Teflon has a low relative permittivity in comparison with other temperature resistant dielectrics. Using the old Teflon layer of 6mm experimental measurements of the reflected (55dB) and incident wave (46dB) were made with a coupler and compared with analytical computations made with matlab and simulations made with Finite Difference Time Domain Solver. 
IMPEDANCE MISMATCH
The term impedance is a general expression which can be applied to any electrical entity which impedes the flow of current. In general, is the ratio between voltage and current. 
REFLECTION COEFFICIENT
The term reflection coefficient is used in physics and electrical engineering when wave propagation in a medium containing discontinuities is considered. In general, the reflection coefficient is the ratio of the reflected wave to the incident wave. P o w e r P e rc e n t (% ) Watts(W) M e a s u re in th e M ic ro w a ve G e n e ra to r w ith P la s m a in c id e n t R e fe lc tive FIGURE 4. Incident wave(upper line) and reflected wave, at increasing power. A matlab program based on the transmission line theory was design. Using FDTD, a model of the waveguide and the plasma tank was built. The data from the simulation was compared with matlab results and experimental measurements and a good agreement is obtain. real Zin from fdtd imag Zin from fdtd analytical real zin analytical imag zin
